
October 12, 1999

Docket Management
Room PL-401
400 Seventh  Street,  SW
Washington, DC 20590
Fax: (202) 493-225  1.

Re: Docket  No, 99-5100-7 . .

Gentlemen:

You may already have the enclosed study published by the Society of American Engineers  Inc.,
but if you haven’t studied the findings, I urge vou to do so, as the coneluSions  are Profound!

I

Lap/shoulder usage for children of all. ages minimizes potentkrl  for head iniuxv  and reduces. the
risk of abdomkal  iniurv,  vs. lap belt onlv. The differences are statistically significant!

Therefore, in the “retil” world, chil.dren  will. continue to use adult lap/shoulder belts, but because
the shoulder belt does not fit properly, they will continue to not  use it, thereby substantially
increasing the risk of injury.

SHOULDER  BELT POSITIONERS  REMEDY J-HIS PROBLEM WHILE NOT
DEGRADING  THE EFFECTIVENESS  OF THE BELTS!

Thank you for your consideration.

Sincerely,

Robert El Capps
President

Enclosure (5, pages)
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IMCXTI~ children  are dl restraIned  In adult belts alone. even
though  an adulr seat belr IS nor optma  t’or small occupants fur
\vhorn B chtld restraint would bc jakr and mow dcslrable.
I”hcrrrtorc. a tat program ~9s dcs@n&  lo mvcstlgate  the Impact
rcsponxs  of t h r e e  durnmles  rcpresr?ntmg  children a@ 18
:wn!hs. thret ‘rrcars  and six years The ~lmuletrons  were  sled
rum a1 a dclta:V of 48 km/h with acccleratlons  of’ 27 e. -rhc

~urrum~s acre rwtramcd In adult lap~shaulder,  lap-nnlv  and
;hlld hmcw belt  systems

Srck shear. axial knlc~on unJ hr=ndq  rnu~rn~s wrrc
raticr  fughcr  with a ls.+pisbouldrr  Lhm ;1 lop-only belt. However-
Lhe tap;shouAder  symm minirmsed dummy  head and uppa mso
CY~UI-VO~.  head acceleration and pclv~c  accehzratrons.

Lap belt  loads.  head accelcrallons.  HIC and chest
~uxlera~rons  \vere hrghcr wth tht! lap belt alone than with thr
lapmhoulder bell.  The lap bett al30 prrmltfed  considerable
wxus’lon and kcad  contact  with Lhe  hard  ksxme  of the test seat.
which affected WC and neck loads. ‘T’ht: lapfihamcss  svstctm
gave gcncrally the highest  head and neck forces

LIYTRODUCTIOP4

C!xWERNS  ABOUT  CHJLDKEN IN ADULT BELTS -
11 14:  WCII acceprcd  that any child rIdIn& rn a passenger vehicle
should bc restramed  jn B dedicated rbu”alnt qstcm of a type
dppropr?atc to the child’s SIZC and age Surveys rndicale  that
:u.nnl  the &Id we@s more than 36 kg, or haa a silting height 01’
ilbw(  ‘GC1  mm ~,fougNy tquivslcn1 10 an age of 1 1 or I2 y%rs).
;hct rcrat belt u/111 nor tir rn an Ideal  manner [ I  J Where
~pptupnalc  for the age and size ot’ the chtld, B child rcwalnl  or
booster IS more deslrsble than rtn ad& belt uxd alone.

Nevehejess,  the fact ts that countless children  throughout
I$C uorld- altfiowgh  bcs\ sulted  (0 chald re~ualnts. commonly  du
nde in moror  whlcles whrlc rcsuamcd  only by adult  saal belts
II LS a rrasonable  cxpecla\ron  that frum t~mc UJ tlmz vehrclzs
W&I c;hrldren thus restr~lned ‘u.111  crash  It weld be t) matter  01’
grtx( c o n c e r n  of t.hts mtsrnatchmg  Izd tu a  commcnsuratc

rncrcasc  m nsK 01 qwy co me reswunca  c&la. 1
Studies of the effects of adult belts on ch$d 1nJtJq

r&wan and qq pams me rare. As It happens. FvaiIabIc
cp&mological  data do not point to restrained chiI&en of al
Ierrsl  ttn years or so being at especial tisk.[2) f+lowv~r.
pticllons ol’ Injury nsk (e3pcclelly  for smaller chi&t-en  I urc
based on a narrow knowledge base. This papet  repon
luhoratorly  d a t a  that  arc i n t e n d e d  lo bwld on. er;w~ng
knou’lcdgc

Table I summar~srs  rhc: rcsulls of’ this  study. Note Ihat
wklt: rhc percentages of children wsttiinmg MA1  S 2 + uq uncs
in lap/shoulder and lap-only bells are not sl@Jicunrlk

ditierxznt, all but four of rhc rhe lap-anly b&d chil&cn ~r’r
in cenrrc  scats in the centrc rear and should therefoe  t’or that
reawn  have clanonstrared  a lower risk of InJury  Simjilar  IL+IL
was u,sed in a major Swedish study to suggest that b ccnm-
seid  lap-only bck is not  as effectrvc  in preventing quy a.7 $:
lap/shoulder belt,[6]  and Langweider and Hummdl ! 19Yd
documcnlcd  a MAIS 2+ child Injury rate of 29 8% for
lap/shoulder belts and 42.9% for lap-only belIs.[7)  Fiulher. m
tbc Auslralian  stuciy tha-c was a sigmficantly mater dncrdsncc-
ol‘twlt-mduced  abdominal qury among lap-belt wtqrerr  than
luplshouldcr  belt wearers (txght out of 35 children, 23%, 4~
upp0~4 [o 10 out af 12 I lap/shoulder  belled child& 8 7% I
‘l’hls  diffcrcncl:  IS ~~alistm4ly  significant (pdO.02)

Results f r o m  t h i s  f i e l d  study indicated  &at whllr
1

. Induced  qunes obsbvcd  wcrc mmor superficial  br@scs  and
abr~~ons. The work contyned  eaAcr Kndmgs horn  +Mrnllu

.

and clsewlierr  that chlldrcn - even very smell oncl - clan  IV .
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FOR TI-E  PRESENT:  SED STUDY, - .

Hybrid III Six-yew-old Dummy  (MockI 1
keir baeic dhensions  arc shok~ in T&e 2.

. Tabbi

-



Australian cars) mounted at the upper end of the shoulder belt.
1 The posi&k.ng of the belt anchor  pdints  was in accord8n~c  with
Id chz  requirements  of AWraIian  S~ndard 3629.1- 199 1, M&o&

of tcs(mg child rcstrakts;  Part 1: Dynamic testing. [ 1 SJ This 41, -I
posl[mning  1s consistent with the Australian Design Rules

W

3

cowrmg  scat-belt anchcrage geometry
The seat used for the tests was a styliscd  gentic  rear

passenger-vehicle seat, slso rn accordance w i t h  t h e
requiremats of Australian Standard 3629. I’- 199 I _ The required
base of thus  zeal ;s a polyurethane slab. density 28-29 kg/rt?.
I56 mm thick. on a rcctangul~  frame. The seat back is 70 mm
thick.

AI1 three dummies were instrumented as follows:
L head acceleration: J-axis mxlerometers;
* upper neck forces  and momems.  6-AXIS uansducera.
. chest accclcracion,  3-axis accelerometer,
. pelvis acceleration: 3-axis accelerometer.

In addition, the lumbar region of the 1%month  CRAB1
cmlcd  a 64~4s  transducer for forces and moments. Belt force
transrducers  were mounted on the webbing soaps and buckle
mounts Sign conventions, head acceleration coordinetcs and
data tii(ctr clcsscs were as spccificd  in ME JZ I I .[ 161  The
cvndihon of tie dummies was momlored  tier each test by
c usual  inspection and instrument checks. Feces were  painted to
detect contact points.

All runs were filmed by a stationary high-speed camcro
pos;lkmcd  to the side ofthc  sled.  Thr:  carneras  were opcratcd  at
I WO ~~IUTW  per Yeoond,

RESULTS

OVERVEW - A complete:  tabular&  set of the rtiponscs
obtained from each dummy in e&h test JS given in a hi1 report
Iw project ;sponsors.  [ 171

SLED I‘EST DATA FOR ‘INWE  DUMMIES - 1-u
suppon  and build upon existing field data, the objective of the:
sled study was to assess tie effects of usjng  three-point
lop&houider  seat belts fbr the restraint of a selection c$ child
anthropomorphic EZSI dummies. in comparison with the cffccc~s
under the zamt test conditions  bur wmg lap-only sxu belts.
another  series of runs compared these rtisults  with the effects of
u~~rrg  a child hamess. Part~culaf  attcnfian MS paid LO hedd and
A-N&  forces  and seat-belt loads. This appears to be the first time
that such direct comparisons have been  undertaken in a
SystemaM manner

Head c;xcurslon  allowed by the lap-only belt for all threr
dummies pcrrrut~cd  head contsct wiLh  the scat. This was a WH
structure wirh a wooden Erame.  and typical of a real CL&  seat in
~3 general relationship to belt mounting  pomts rather than in
conslruction. These ~ontactrj  gave ger~eraily  high readings for
HIC ;Ind neck loads.

‘The  sled tcsl dater for the ~~TL?L’  dununlrs  showed mixed
rrsults for neck r~pon~s:  shear. axial 1rnYion  (SC~ Figure 1)
and bending moment5  (Figure 2). Except for axial tensile forces
in The:  WI larFr dummies LUKI neck moments in the 1 ELmonth
CRABI, the tendency was for the lap/shoulder and lapbrness
systems to FSU~ in rather hi&x reading than the lep-only bell.

“i&-%/l999  2 1 :  8 31 6144818156. . . . . . . . --.-..-  *. , .,, /, . . . . ..-.,-. .,_”  ..-., 1 . ., . . . L .._  _. _, , . , . _ P4GE 8 3

Flgun,  3 - HIC by dummy rnd rutmh{i

dummy head and upper tono  excursion, wag c$cctivt:  in
rnmimitimg head acct&afion  snd pelvic accclerati ns

kO3zure 3). chest SC [eralions
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available, ar6 also deficient in other aspects of bio
,particular in the pelvic  and abdominal  re@ons,

minimise  dtmsny neck and chest response,
. Of all the  dummies, only t.6 ~&rmnth  CRABI was not

~kx~ly  I-&d. in place by either. restraint during ‘tie entire

crash sequmce,  In the lap belt tms, tht.dummy  WJU allowad
to mak up and  over cha lap belt. In rhc l&ahovlder  CUSPS,  the
dummy’s upper torso ‘%%out”  of tliq shohtaer  portion of the
rest.raint at the end of the crash seqclende.  It is possible chat ’

: this is a factor  of a diffarince in kofidelity between the
CRABI.aud  Hybrid III dummy range. It is more  lilckiy to ba,a
I’eflection of the diflemnt weights, segment Iength and tnass
disuibution be!~n dummies representing t& anthropomeuic
differefice betwean  ~oddlar  and young ckirdil’drcn,  md is
therefore possibly relevant to thc.1~4  world.

For the, CRABI t8-month dumy  the regulq suggtsc  that
the tap/shouldsr  system m&u.iecs  h& acceleration &d
rherefore  HEand forward bending mtiment. 6f the ndck.‘Thc
lap-only belt minimised neck, ,loads,  ch& ,ar&. pelvic
accelerations, Thsse r+lts dire&y tiiate to the lack of upper
torso restraint. AIthough  the absence df aii upper. torso
restraint reduces  neck loads  on the dummy, it allow excessive
excursion of the upper torso and head.

.3t-
There’ was a consiaffnt  tendency for ntc3E  fovea to be

highest
L

in r u n s  with t h e  lsp/hameuI s y s t e m .  w’
-nccelaratlons andm were ‘aho  high ~fh the laplhmness

~ystern. cvcn MAW absence af the hermd  CO&&J-

CONCLUSIONS

IIn sunun&y, accepting ,sFme incpnsistenc
result3  from, dunmy to dummy, the rtsulis a+ in
the field  data; broadly, that in comparison to
lap/ shoulder beI@

(i) bnimlse  head sxcursioti and themfore
potqtial,for  head injury; and

(ii) produce IOWW loads in the I+p poxti
restraint system and therefore reduce rh& risk of

i

injue. .:

Them is nothing  in this set of sled test r

indicate that addllne a shoulder belt to a lap belt blacez
straps of the chdd 6artiess  whul used W$h a lap belt wea
anchdreadiractlvd seat. the

%vourabIc  dum@mtsponses.
The resulti  &I tndrcate.

for some atmtion to design. The main C.I be, to
. Iesstn thodIiws3  of the syst&n’sx&ipon~e  to eras forces.

went gamraIly tjlgnbr  toads m thelag btm
a harness than &oulder belt

without increasing excursion m&e than neccssjmyA  Most  of -

The lkmmth ClUBI  dummy yes not weI!  re trained
in either  of the adult belt sytieqs.  .I’% emph’
importance o! using dedicati  child &mints
af’ac k;ast two years and desirably, ,a st+d &a&r,
child becow too large.

?‘hc best adult restraint  system owrpll,  as i
the present series  of sled task, is the l@+W

bcausc  of Iimitcd data on biomekmical  k+Iem&e  data

: .
, ’
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ddt beIt  ha :O be used by a child for any reason. The lap belt
oh a h&a potential  for abdommal and head injq &rot@
high webbing  loads and emensive  head excursion,  and he
lap/harness  system appears  lo rzuse  neck loadings to a level in
excess of the lap/shoulder  ystem.
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